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ROADSIDE-BASED COMMUNICATION 
SYSTEM AND METHOD 

CROSS-REFERENCE TO RELATED 

APPLICATION(S) 5 

This application claims the benefit of U.S. Provisional 
Application No. 60/602,769, filed on Aug. 18, 2004, the 
content of which is incorporated herein by reference. 

10 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

The invention described herein was made in the perfor- 
mance of work under a NASA contract, and is subject to the 15 
provisions of Public Law 96-517 (35 U.S.C. § 202) in which 
the Contractor has elected to retain title. 

BACKGROUND OF THE INVENTION 

20 

Attacks such as the 9/11 attack has caused a major shift 
in focus with respect to emergency response. Most notably 
is the need for backup and emergency communications, 
especially during catastrophic disasters when existing com- 
mercial infrastructure often fails or is not available. As the 25 
9/11 commission final report outlines, there are two key 
communication issues that need to be addressed. The first 
issue is the compatibility of communication equipment 
between different agencies and different jurisdictions (e.g. 
city and state). The second issue is the availability of 30 
communication networks in the event of the destruction of 
city infrastructure. 

Accordingly, what is desired is a backup and/or redundant 
communications system that addresses the compatibility and 
availability issues for emergency response. 

SUMMARY OF THE INVENTION 

According to one embodiment, the present invention is 
directed to a roadside system that includes a mobile unit, a 
roadside control unit, and a command center. The mobile 
unit includes a transmitter that transmits a wireless signal. 
The roadside control unit controls one or more traffic control 
devices coupled to an intersection. The roadside control unit 
further receives the wireless signal, converts the wireless 
signal into a corresponding digital stream, processes the 
digital stream and identifies a destination, and forwards the 
digital stream to the identified destination. The command 
center receives the digital stream and generates an output in 
response. 

According to one embodiment of the invention, the 
mobile unit is a mobile phone transmitting a phone call via 
the roadside control unit. 

According to one embodiment of the invention, the road- 55 
side control unit is an intersection controller controlling one 
or more traffic lights at the intersection. 

According to one embodiment of the invention, the output 
is a message back to the mobile unit. 

According to one embodiment of the invention, the road- 60 
side control unit forwards the digital stream over a wired 
network. 

According to one embodiment of the invention, the road- 
side control unit is a backup communication system, and the 
mobile unit transmits the wireless signal to the roadside 65 
control unit in response to a detection of unavailability of a 
primary communication system. 
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According another embodiment, the present invention is 
directed to a roadside control unit coupled between a mobile 
unit and a command center, where the roadside control unit 
is associated with an intersection including traffic signals. 
The roadside control unit includes a transceiver for wire- 
lessly communicating with the mobile unit, a processor, and 
a memory operably coupled to the processor and storing 
program instructions therein, where the processor is oper- 
able to execute the program instructions. The program 
instructions include controlling the traffic signals based on 
predetermined conditions, receiving a wireless signal trans- 
mitted by the mobile unit, converting the wireless signal into 
a corresponding digital stream, processing the digital stream 
and identifying a destination, and forwarding the digital 
stream to the command center based on the identified 
destination. 

According to one embodiment of the invention, the pro- 
gram instructions further include receiving a message from 
the command center, identifying the mobile unit, and for- 
warding the message to the mobile unit. 

According to another embodiment, the present invention 
is directed to a method for providing backup communication 
via a roadside control unit coupled between a mobile unit 
and a command center, where the roadside control unit is 
associated with an intersection that includes traffic signals. 
The method includes receiving by the roadside control unit 
a wireless signal transmitted by the mobile unit, converting 
by the roadside control unit the wireless signal into a 
corresponding digital stream, processing by roadside control 
unit the digital stream and identifying a destination, and 
forwarding by the roadside control unit the digital stream to 
the command center based on the identified destination. 
According to this embodiment, the roadside control unit 
provides the backup communication in response to a detec- 
tion of unavailability of primary communication. 

These and other features, aspects and advantages of the 
present invention will be more fully understood when con- 
sidered with respect to the following detailed description, 
appended claims, and accompanying drawings. Of course, 
the actual scope of the invention is defined by the appended 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a roadside-based, backup 
communication system according to one embodiment of the 
invention; 

FIG. 2 is a more detailed block diagram of mobile and 
roadside control units in the backup communication system 
of FIG. 1 according to one embodiment of the invention; 

FIG. 3 is a flow diagram of a process for initiating 
communication via a roadside control unit according to one 
embodiment of the invention; and 

FIG. 4 is a flow diagram of a process engaged by a 
roadside control unit for handling communication with a 
mobile unit according to one embodiment of the invention. 

DETAILED DESCRIPTION 

In general terms, the present invention is directed to 
roadside-based communication system which provides a 
backup and/or redundant (collectively referred to as backup) 
communication infrastructure for communication between 
first (emergency) responders and emergency command cen- 
ters. For example, the backup communication infrastructure 
may be activated in the event of failure of a primary 
communication infrastructure. 
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The design of the roadside-based communication system 
addresses the compatibility issue raised by the 9/11 com- 
mission by using roadside units that are configured to 
receive compliant incoming messages from different mobile 
units, and further configured to convert those messages into 
standard digital streams that are forwarded to emergency 
command centers via a city or regional network. Existing 
intersection controllers may be used for the roadside units. 

The design of the roadside-based communication system 
also addresses the availability issue raised by the 9/11 
commission. The design allows for redundancy due to the 
number of roadside units at or near intersections throughout 
a city. The mobile units, roadside units, and command 
centers also remain functional during loss of conventional 
power by invoking some type of backup power associated 
with these devices, such as, for example, battery or solar- 
power. 

FIG. 1 is a block diagram of a roadside-based, backup 
communication system according to one embodiment of the 
invention. The system includes a plurality of mobile units 12 
that may be carried by first (emergency) responders or 
incorporated into responder vehicles. The mobile units 12 
communicate with a traffic management center (TMC) 16, 
mobile command station 18, and/or emergency control cen- 
ter 20 (collectively referenced as an emergency command 
center 16) via a backup communication infrastructure that 
includes one or more roadside control units 10. The backup 
communication infrastructure may be invoked during emer- 
gencies when an existing communication infrastructure has 
failed or is not available. Alternatively, all emergency com- 
munications between emergency responders and emergency 
command centers utilize the backup communication infra- 
structure. 

In effectuating the communication with the emergency 
command centers 16, the mobile units 12 transmit wireless 
messages to the roadside control units 10 via any existing 
wireless technology known in the art, such as, for example, 
Bluetooth technology or 802.11 technology. The roadside 
control units 10 then forward the messages to the command 
centers 16 over a wired data communications network such 
as, for example, a local area network (LAN), wide area 
network (WAN), or the public Internet. Preferably, the data 
communications network is a city or regional network that 
is owned, maintained, and secured by city or regional 
agencies. The data communications network may also take 
the form of a telephone or cellular network capable of 
transmitting both voice and data in a wired or wireless 
manner. 

The command centers are equipped with necessary hard- 
ware and software for receiving and processing voice and 
other types of data transmitted by the mobile units, and 
generating an output in response. For example, the com- 
mand center may forward the received data over a commu- 
nication network used at the center for delivering the data to 
individual emergency command personnel. The emergency 
command center may also forward voice or data messages 
generated by the emergency command personnel to the 
roadside control units for forwarding to the transmitting 
mobile units. The emergency command center may further 
output commands for managing traffic lights, roadways, 
intersections, emergency vehicles, and the like. 

Each roadside control unit 10 is coupled to a local storage 
device 14 such as, for example, a hard drive or drive array, 
configured with one or more databases that store information 
for enabling backup communication between the mobile 
units and the command centers 16. For example, each 
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roadside control unit 10 may maintain a list of destination 
addresses of command centers reachable via the roadside 
control unit. 

The mobile units may be citizen-band (CB) radios, pag- 
5 ers, cellular phones, personal digital assistants, or another 
type of mobile communication device conventional in the 
art. The mobile units may further be coupled to in-vehicle 
devices such as, for example, in-vehicle PCs, monitors, 
speakers, microphones, and the like, for use as alternate 
10 inputs or outputs of information to and form the emergency 
command centers 16. 

The roadside units 10 may be located at an intersection or 
on a roadside near an intersection. According to one embodi- 
ment of the invention, the roadside control units 10 take the 
15 form of intersection control units including intersection 
controllers that are configured to control one or more traffic 
control devices such as, for example, traffic lights, red-light 
running detection devices, traffic loop control devices, and 
the like, based on predetermined conditions. Necessary 
20 hardware and software for providing the backup communi- 
cation functionality may be added on top of any existing 
hardware and software in the intersection controllers con- 
trolling the traffic control devices. Alternatively, the func- 
tionality may be provided via secondary hardware and 
25 software that may be coupled to each intersection controller. 

According to one embodiment of the invention, each 
roadside control unit 10 presents a fixed communication 
“satellite,” “node,” or “micro-cell site” in the backup com- 
30 munication system, where each roadside control unit 10 
covers a relatively small radio -frequency (RF) footprint of 
about 1 00 feet to 1 mile. Because the roadside control units 
are spread over various, uniformly- separated intersections in 
a city, the backup communication system allows for redun- 
35 dant, high-bandwidth, and robust connection for the mobile 
units. The high bandwidth also enables transmission of 
high-bandwidth data such as, for example, video, between 
the mobile units, intersections, and command centers. Fur- 
thermore, in the embodiment where a mobile unit is in 
40 communication with an in-vehicle PC unit via, for example, 
a Bluetooth transceiver, the high-bandwidth allows for real- 
time web browsing and other internet activities via an 
in-vehicle PC unit. 

FIG. 2 is a more detailed block diagram of the mobile and 
45 roadside control units 12, 10 in the backup communication 
system according to one embodiment of the invention. In 
order to reduce costs, the backup communication system 
leverages on existing communication devices typically used 
by the emergency responders for the backup communica- 
50 tion. For example, the system may leverage on existing 
microphones and transceivers in CB radios, cellular phones, 
pagers, and the like, for the input of data to be communi- 
cated over the backup communication system. If a trans- 
ceiver already included in a mobile unit is not configured to 
55 communicate with the roadside control units 10, a secondary 
transceiver may be provided for transmitting RF messages 
that are compliant with city or regional communication 
protocols adhered to by the roadside control units 10. The 
secondary transceiver may be included in the mobile unit, or 
60 placed externally in communication with the mobile unit. 

According to another embodiment of the invention, the 
roadside control units 10 are equipped with different types of 
transceivers that may be used by the mobile units to allow 
such mobile units to communicate with the roadside control 
65 units even if they do not comply with city or regional 
communication protocols. Of course, the use of the second- 
ary transceivers reduces the number/types of transceivers 
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required at each roadside control unit, and standardizes 
transmissions to and from the mobile units. 

In one mode of operation, the mobile unit 12 takes the 
form of a CB radio 54. The CB radio is coupled to a CB 
microphone 52 and CB speaker 56. The CB radio is further 
coupled to a secondary transceiver 50a that may take the 
form of a spread-spectrum transceiver with appropriate 
hardware for handling the format of the data (analog or 
digital) from the CB radio interface. Voice messages are 
relayed from the CB microphone 52 to the CB radio 54 
which forwards the messages to the secondary transceiver 
50a over an input/output cable 58. The voice messages are 
encoded with a destination address of a command center 
functioning as a CB dispatch center. 

The secondary transceiver 50a wirelessly transmits the 
voice messages relayed by the CB microphone 52 to a 
nearby roadside control unit 10 in a manner that is compliant 
with the data communication protocol adhered to by the 
roadside control units, such as, for example, a city or 
regional communication protocol. The roadside control unit 
10 is equipped with a transceiver 60a configured to function 
according to the adhered communication protocol. The 
compliant transceiver 60a translates the voice messages into 
digital streams, and exports the streams to a roadside con- 
troller such as, for example, an intersection controller 62a. 
The intersection controller 62a decomposes each digital 
stream to identify the address of the CB dispatch center to 
which the digital stream is to be transmitted. Once the 
roadside controller is able to identify the particular CB 
dispatch center, the controller transmits the stream to the CB 
dispatch center. The CB dispatch center then broadcasts the 
messages to a subscribing group of mobile units using its 
own communication network. 

In a second mode of operation, the mobile unit 12 takes 
the form of a cellular phone 64. In this mode, the cellular 
phone is the primary microphone device for transmitting 
voice messages over the backup communications infrastruc- 
ture. A person of skill in the art should appreciate, however, 
that although voice is used as a primary example of data that 
may be communicated over the backup communications 
system, other types of data may also be transmitted, includ- 
ing, for example, video, photo, and text. 

According to the second mode of operation, a secondary 
transceiver 50/? which may be similar to the secondary 
transceiver 50a of the first mode is used for communicating 
with the roadside control unit 10. The cellular phone com- 
municates with the secondary transceiver 50/? over a short- 
range WiFi communications link such as, for example, a 
Bluetooth or 802.11 communications link. If Bluetooth 
technology is used, the cellular phone includes a first Blue- 
tooth transceiver 66a that communicates with a second 
Bluetooth transceiver 66 b coupled to the secondary trans- 
ceiver via a cable 68. The secondary transceiver 50/? then 
wirelessly transmits the message relayed by the cellular 
phone 64, to a compliant transceiver 60 b in the roadside 
control unit 10. The compliant transceiver 60 b may be 
similar to the compliant transceiver 60a in the first mode of 
operation. The compliant transceiver 60 b then proceeds to 
translate the message into a data stream, and forward the 
data stream to an intersection controller 62 b which may be 
similar to the intersection controller 62a in the first mode of 
operation. The intersection controller 62 b identifies the 
destination of the message and forwards the message to the 
destination over the data communications network. 

In a third mode of operation, the mobile unit 12 again 
takes the form of a cellular phone 70. However, a second 
transceiver that complies with the city or regional commu- 
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nications protocol is not used for communicating with the 
roadside control unit 10. Instead, a Bluetooth transceiver 72 
that may already be included with the cellular phone 70 is 
used for relaying data generated by the phone. In this mode, 
5 the roadside control unit 10 also includes a Bluetooth 
transceiver 74 configured to communicate with the Blue- 
tooth transceiver 72 in the cellular phone 70. Data received 
by the Bluetooth transceiver 74 is translated into a digital 
data stream and forwarded to an intersection controller 62c. 
to The intersection controller 62c may be similar to the inter- 
section controllers 62a, 62 b in the first and second modes of 
operation. 

Given the shorter range of Bluetooth radios, the rage of 
each intersection’s coverage in this mode of operation is 
15 limited to about 100-200 feet. Thus, each equipped roadside 
control unit may be deemed as an “emergency station,” 
where an emergency responder may communicate via the 
roadside control unit during emergencies if they are in close 
proximity (e.g. within a block) of the equipped intersection. 
20 Such a mode of operation may still be appealing due to the 
reduced cost of implementing the system given that may 
new cellular phones already incorporate Bluetooth technol- 
ogy- 

in a fourth mode of operation, the mobile unit 12 again 
25 takes the form of a cellular phone 76. The cellular phone 76 
includes a primary transceiver 80 configured for conven- 
tional cellular communication via a traditional cellular site. 
When the traditional cellular site cannot be seen (e.g. no 
signal), the primary transceiver communicates with an aug- 
30 mented cellular site 78 provided by the roadside control unit 
10. The augmented cellular site 78 may be implemented 
using traditional cellular site hardware, such as, for example, 
one or more conventional repeaters. The cellular site hard- 
ware for the augmented cellular site 78, however, may be 
35 scaled-down to support lower power and reduced RF cov- 
erage than the traditional cellular site. For example, the 
coverage of the augmented cellular site may be limited to a 
mile from a particular intersection where the roadside con- 
trol unit 10 is located. 

40 

According to one embodiment, the augmented cellular 
site 78 uses the same frequency as the traditional cellular 
site. However, only those calls that contain priority encoded 
information are allowed to be initiated or carried through the 
45 augmented cellular site 78. 

According to another embodiment of the invention, the 
augmented cellular site 78 uses a different (emergency) 
frequency (e.g. a Homeland Security FCC-approved band) 
than the commercial frequency used by the traditional 
50 cellular site. The augmented cellular site may also employ 
alternate communication protocols than the traditional cel- 
lular site. According to this embodiment, the cellular phone 
76 supports this dual frequency use. Emergency phone calls 
are automatically re-routed in real-time across the backup 
55 communication infrastructure using the emergency fre- 
quency, even if there has been no loss of primary commu- 
nication. Non-emergency phone calls are conducted via the 
traditional cellular sites using a commercial frequency. 

According to one embodiment of the invention, the emer- 
60 gency data transmitted by the cellular phone 76 is translated 
by the augmented cell site hardware into a digital data 
stream and forwarded to an intersection controller 62 d, 
which may be similar to the intersection controllers 62a, 
62/?, 62c of the first, second, and third modes of operation. 
65 The intersection controller 62 d identifies a destination com- 
mand center 16 and proceeds to forward the data stream to 
the destination command center. 
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According to another embodiment of the invention, the 
augmented cell site 78 may connect to a traditional tele- 
phone or cellular network for transmitting the wireless data 
to its destination over the traditional telephone or cellular 
network. 

FIG. 3 is a flow diagram of a process for initiating 
communication via the roadside control unit 10 according to 
one embodiment of the invention. For purposes of this flow 
diagram, it is assumed that the mobile unit is a cellular 
phone, such as, for example, cellular phone 64, 70, or 76. 
The process may be implemented via software, firmware, 
and/or hardware residing in the cellular phone. 

In step 100, the mobile unit 10 automatically detects loss 
of communication with a primary communication infra- 
structure. Such a determination may be made, for example, 
based on a number of connection retries with a primary cell 
site. If a predetermined number of connection retries have 
been made without success, primary connection is deemed 
to be lost. 

In step 102, a determination is made as to whether the 
mobile unit is to connect to the backup communication 
infrastructure. According to one embodiment of the inven- 
tion, the connection to the backup communication infra- 
structure may be automatic upon detecting loss of primary 
communication. According to another embodiment of the 
invention, the connection to the backup communication 
infrastructure is manually initiated in response to a user 
command (e.g. upon the pressing of a particular button or 
selecting a particular menu item on the cellular phone). 

Upon determining that a connection is to be made with the 
backup communication infrastructure, the cellular phone 
uses the secondary transceiver 50/?, Bluetooth transceiver 
72, or existing primary transceiver 80 for broadcasting a 
connection request signal in step 104. Nearby roadside 
control units 10 receive the connection request signal and 
those available for conducting communication respond with 
a connection approved response. The connection approved 
response includes an identifier of the responding roadside 
control unit 10. According to one embodiment of the inven- 
tion, prior to transmitting the approved response, the 
responding roadside control unit may determine whether the 
mobile unit is authorized for backup communication via the 
roadside control unit. For example, the roadside control unit 
may search for particular codes encoded in the connection 
request. 

In step 106, the mobile unit 12 receives a connection 
approved response from one or more roadside control units, 
and selects one of the responding control units for making 
the backup communication connection. For example, the 
mobile unit 12 may automatically select and connect to a 
responding roadside control unit 10 closest to the mobile 
unit. 

In step 108, the mobile unit 12 engages in communication 
via the selected roadside control unit. The mobile unit may 
provide a list of phone numbers of one or more command 
centers (or devices reachable via the command centers) that 
may be selected by a user of the mobile unit 12 for engaging 
in communication via the backup connection. The commu- 
nication may be voice communication (e.g. circuit or 
walkie-talkie based), or data communication for transmitting 
and receiving text, video, photos, and the like. 

According to one embodiment of the invention, the pro- 
cess for initiating communication via the roadside control 
unit 10 for mobile units other than cellular phones may be 
similar to the process illustrated in FIG. 3. However, the 
detection of loss of primary communication may or may not 
be automatically determined in a non-cell mode of opera- 
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tion. For example, if the mobile unit is the CB radio 54, the 
operator of the CB radio 54 may assess that the primary 
communication is down if traditional CB radio communi- 
cation is unsuccessful. In this situation, the CB radio opera- 
5 tor may manually select to communicate via the second 
transceiver 50 a by selecting a particular button, switch, and 
the like. Furthermore, it may not be necessary to detect loss 
of primary communication if usage of backup communica- 
tion is assumed. For example, communication from emer- 
10 gency responders may always utilize the backup communi- 
cation. 

FIG. 4 is a flow diagram of a process engaged by the 
roadside control unit 10 for handling communication with 
the mobile unit 10 according to one embodiment of the 
15 invention. In step 200, the roadside control unit’s transceiver 
60 a, 60 b, 74 or augmented cell site 78 receives a connection 
request from a nearby mobile unit. In step 202, if the 
roadside unit is available for the backup communication, the 
unit transmits, via the transceiver 60 a, 60 b, 74 or augmented 
20 cell site 78, a connection approved response. If an access 
code is required for the communication to occur, the road- 
side unit searches the connection request for a valid access 
code before the connection approved request is transmitted. 

In step 204, the transceiver 60 a, 60/?, 74 or augmented cell 
25 site 78 receives a compliant RF message from the mobile 
unit. The message includes, at least, a recipient address or 
number to whom the message is to be transmitted. 

In step 206, the transceiver 60 a, 60 b, 74 or augmented cell 
site 78 translates the RF message into a standard digital 
stream according to conventional mechanisms, and forwards 
the digital stream to a roadside controller such as, for 
example, intersection controller 62 a, b, c, or d. The roadside 
controller may include a processor and associated memory 
storing computer program instructions which, when 
executed by the processor, cause the processing of the digital 
stream. The processing includes analyzing the digital stream 
in step 208 for determining the destination of the digital data 
stream. According to one embodiment of the invention, the 
roadside controller searches the local storage device 14 
coupled to the roadside control unit for a network address 
corresponding to a destination included in the message. 
Such a destination may be, for example, an emergency 
command center 16 or a destination reachable via the 
emergency command center. 

In step 210, the roadside controller routes the digital data 
stream to the network address via the data communications 
network. 

For the cellular-based modes of operation, the transceiver 
50 60 b, 74 or augmented cell site 78 may, according to another 
embodiment of the invention, broadcast a request for the 
presence and location of a destination phone by requesting 
response from the destination number. The transceiver 60 b, 
74 or augmented cell site 78 may also connect to a tradi- 
55 tional telephone or cellular network for determining if the 
destination phone is available over the traditional commu- 
nications network. 

In step 212, a determination is made as to whether a 
response message was received from the destination. If the 
60 answer is YES, the roadside controller identifies in step 214, 
the mobile unit to which the response message is to be 
transmitted. In this regard, the response message includes at 
least mobile unit identifier, such as, for example, a phone 
number of the mobile unit. In step 216, the transceiver 60 a, 
65 60 b, 74 or augmented cell site 78 translates the response 
message to an RF message, and wirelessly transmits the RF 
message to the identified mobile unit in step 218. 
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According to one embodiment of the invention, the 
backup communication system allows security in the com- 
munication to and from an emergency responder’s mobile 
unit. In this regard, communication between the various 
transceivers are encoded using any of the various encryption 5 
mechanisms known in the art. Furthermore, the relatively 
small RF transmission power used throughout the system is 
an inherent advantage to security since communication may 
be kept to local areas. The intersection controllers 62a-62d 
also provide active security by authenticating users and to 
monitoring all backup communication traffic. Because the 
intersection controllers, city wide networks, and emergency 
responder communication devices are owned, maintained, 
and secured by city agencies, communication across these 
platforms stay within the confines of city -owned system. 15 

Although this invention has been described in certain 
specific embodiments, those skilled in the art will have no 
difficulty devising variations to the described embodiment 
which in no way depart from the scope and spirit of the 
present invention. For example, although use of the backup 20 
communication infrastructure is contemplated if the pri- 
mary, commercial communication infrastructure has failed 
or is not available, the backup communication infrastructure 
may be used for all communications between emergency 
mobile units and emergency command centers even if the 25 
primary, commercial communication infrastructure is up and 
running. 

Furthermore, to those skilled in the various arts, the 
invention itself herein will suggest solutions to other tasks 
and adaptations for other applications. It is the applicants 30 
intention to cover by claims all such uses of the invention 
and those changes and modifications which could be made 
to the embodiments of the invention herein chosen for the 
purpose of disclosure without departing from the spirit and 
scope of the invention. Thus, the present embodiments of the 35 
invention should be considered in all respects as illustrative 
and not restrictive, the scope of the invention to be indicated 
by the appended claims and their equivalents rather than the 
foregoing description. 

What is claimed is: 40 

1. A roadside system comprising: 

a mobile unit including a transmitter transmitting a wire- 
less signal; 

a roadside control unit controlling one or more traffic 
control devices coupled to an intersection, the roadside 45 
unit further receiving the wireless signal, converting 
the wireless signal into a corresponding digital stream, 
processing the digital stream and identity ing a desti- 
nation, and forwarding the digital stream to the iden- 
tified destination; and 50 

a command center receiving the digital stream and gen- 
erating an output in response. 

2. The roadside system of claim 1, wherein the mobile 

unit is a mobile phone transmitting a phone call via the 
roadside control unit. 55 

3. The roadside system of claim 1, wherein the roadside 
control unit is an intersection controller controlling one or 
more traffic lights at the intersection. 

4. The roadside system of claim 1, wherein the output is 

a message back to the mobile unit. 60 

5. The roadside system of claim 1, wherein the roadside 
control unit forwards the digital stream over a wired net- 
work. 

6. The roadside system of claim 1, wherein the roadside 
control unit is a backup communication system, and the 65 
mobile unit transmits the wireless signal to the roadside 
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control unit in response to a detection of unavailability of a 
primary communication system. 

7. A roadside control unit coupled between a mobile unit 
and a command center, the roadside control unit being 
associated with an intersection including traffic signals, the 
roadside control unit comprising: 

a transceiver wirelessly communicating with the mobile 
unit; 

a processor; and 

a memory operably coupled to the processor and storing 
program instructions therein, the processor being oper- 
able to execute the program instructions, the program 
instructions including: 

controlling the traffic signals based on predetermined 
conditions; 

receiving a wireless signal transmitted by the mobile 
unit; 

converting the wireless signal into a corresponding 
digital stream; 

processing the digital stream and identity ing a desti- 
nation; and 

forwarding the digital stream to the command center 
based on the identified destination. 

8. The roadside control unit of claim 7, wherein the 
wireless signal is a cellular phone signal. 

9. The roadside control unit of claim 7, wherein the digital 
stream is forwarded over a wired network. 

10. The roadside control unit of claim 7, wherein the 
program instructions further include: 

receiving a message from the command center; 
identifying the mobile unit; and 
forwarding the message to the mobile unit. 

11. The roadside control unit of claim 7, wherein the 
roadside control provides backup communication between 
the mobile unit and the command center in response to a 
detection of unavailability of primary communication. 

12. A method for providing backup communication via a 
roadside control unit coupled between a mobile unit and a 
command center, the roadside control unit being associated 
with an intersection including traffic signals, the method 
comprising: 

receiving by the roadside control unit a wireless signal 
transmitted by the mobile unit; 
converting by the roadside control unit the wireless signal 
into a corresponding digital stream; 
processing by roadside control unit the digital stream and 
identifying a destination; and 
forwarding by the roadside control unit the digital stream 
to the command center based on the identified desti- 
nation, 

wherein, the roadside control provides the backup com- 
munication in response to a detection of unavailability 
of primary communication. 

13. The method of claim 12, wherein the wireless signal 
is a cellular phone signal. 

14. The method of claim 12, wherein the digital stream is 
forwarded over a wired network. 

15. The method of claim 12 further comprising: 
receiving a message from the command center; 
identifying the mobile unit; and 
forwarding the message to the mobile unit. 

16. The method of claim 12 further comprising: 
controlling the traffic signals by the roadside control unit 

based on predetermined conditions. 



